Investigations into tie lines and solubility curves on phase diagrams in open-tubular capillary chromatography using ternary mixed-carrier solvents.
Open-tubular capillary chromatography using a ternary solvent mixture consisting of a water-hydrophilic-hydrophobic organic solvent as a carrier solution has been developed. When the ternary carrier solution is fed into the capillary tube, the carrier solvents are radially distributed and generate inner and outer phases in the tube. The outer phase functions as a pseudo-stationary phase in chromatography. In this study, investigations proceeded with reference to the tie lines and solubility curves on the phase diagram of the ternary mixed solvents. Model analytes, 1-naphthol and 2,6-naphthalenedisulfonic acid, were separated in this order with ternary water-acetonitrile-ethyl acetate solvent mixtures (organic solvent-rich solutions) that possessed various solvent compositions on the tie lines. In addition, fluorescence photographs of the dyes dissolved in the ternary solvents in the capillary tubes were observed with a fluorescence microscope-CCD camera system. It was found that the separation performance on the chromatograms and the phase formation observed in the fluorescence photographs were related to data provided through the tie lines and solubility curves on the phase diagram. The solvent compositions on the same tie line that gave different volume ratios of upper and lower phases in a vessel influenced the chromatographic separation, or the resolutions of the analytes, and also the inner and outer phase formation in the chromatography.